The purpose of the research was to assess the diagnostic efficiency of the Primary Care Posttraumatic Stress Disorder Screen (PC-PTSD) and the Posttraumatic Stress Disorder Checklist (PCL) as clinical screening tools for active duty soldiers recently returned from a combat deployment. A secondary goal was to examine the item-level characteristics of both the PC-PTSD and the PCL. A validation study conducted with a sample of 352 service members showed that both the PC-PTSD and PCL had good diagnostic efficiency. The overall diagnostic efficiency assessed by the area under the curve (AUC) was virtually the same for both the PC-PTSD and PCL. The most efficient cutoff values for the PC-PTSD were either 2 or 3 "yes" responses with the latter favoring specificity. For the PCL, the most efficient cutoff values were between 30 and 34, mirroring recommended PCL cutoff values from some studies in primary care settings. The examination of item characteristics suggested a 4-item PCL with an AUC virtually identical to that of the full PCL. Item analyses also identified that the most discriminate item in both scales pertained to symptoms of avoidance. Implications and limitations are discussed.
Effective mental health screening facilitates mental health care delivery (Agency for Healthcare Research and Quality, 2002) and is particularly important for high-risk populations such as military personnel returning from deployment. Although screens can assess a range of mental health outcomes (Wright et al., in press ), the assessment of posttraumatic stress disorder (PTSD) symptoms is essential for military personnel given the high prevalence rates for PTSD following combat (e.g., Dohrenwend et al., 2006; Hoge et al., 2004) .
When psychological screening is implemented on a large scale, as in the case of the military, screening instruments need to be diagnostically efficient, short, and easy to administer (Bliese, Wright, Adler, & Thomas, 2004; Prins et al., 2004) . Two measures commonly used to screen for PTSD are the Primary Care-PTSD Screen (PC-PTSD; Prins et al., 2004) and the PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, & Keane, 1993) . Despite the inclusion of the PC-PTSD in mandated postdeployment health assessments conducted by the United States Department of Defense and the use of the PCL in research with active duty personnel (e.g., Hoge et al., 2004) , neither measure has been validated with active duty military samples. In the current article, we provide results of a validation study of the PC-PTSD and PCL. In addition, we examine item characteristics of each scale and identify items that could be used as alternative screening instruments.
PC-PTSD
The PC-PTSD is a four-item measure of PTSD with yes-no response options developed for use in primary care settings. The scale assesses four dimensions of PTSD (reexperiencing, numbing, avoidance, and hyperarousal) and was designed to be quick to administer and easy to read. In the only study we identified examining the psychometric properties of the PC-PTSD, the scale had good diagnostic efficiency in primary care settings (Prins et al., 2004) . Specifically, a cutoff score of two "yes" responses yielded sensitivity of .91 and specificity of .72; a cutoff score of three yielded sensitivity of .78 and specificity of .87.
In 2004, the PC-PTSD was included in the Department of Defense's Post-Deployment Health Assessment program conducted during the immediate reintegration period for all personnel returning from deployment to Iraq and Afghanistan. Based in part on research showing a need for assessments after the immediate reintegration period (Bliese, Wright, Adler, Thomas, & Hoge, 2007) , the PC-PTSD was subsequently included in the Department of Defense's Post-Deployment Health Reassessment program conducted at 3 to 6 months postdeployment. These assessment programs screen tens of thousands of service members a year, making it important to establish the validity and appropriate cutoffs for this at-risk population.
PCL
The PCL is a 17-item PTSD assessment instrument developed by Weathers et al. (1993) . The instrument asks respondents to rate the extent to which they have experienced each of the 17 diagnostic symptoms for PTSD outlined in the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; American Psychiatric Association, 1994) . The PCL has generally been shown to have good psychometric properties when used with traumatized populations seeking healthcare (Andrykowski, Cordova, Studts, & Miller, 1998; Blanchard, Jones-Alexander, Buckley, & Forneris, 1996; Manne, Du Hamel, Gallelli, Sorgen, & Redd, 1998; Weathers et al., 1993) . There is also evidence to suggest the instrument performs well as a screen in primary care settings Lang & Stein, 2005; Stein, McQuaid, Pedrelli, Lenox, & McCahill, 2000; Walker, Newman, Dobie, Ciechanowski, & Katon, 2002) .
Although the PCL is considered easy to administer and to score, it is relatively lengthy, and recommended cutoff scores vary depending on the setting. The different cutoff values may be a reflection of the different populations used in each validation study. When the validation sample was composed of a high-risk, treatment-seeking group of Vietnam veterans (Weathers et al., 1993) , a high cutoff of 50 was recommended. This cutoff was supported by Forbes, Creamer, and Biddle (2001) in their treatment study of veterans with combat-related PTSD. Similarly, Andrykowski et al. (1998) recommended a cutoff of 50 in their study of women with breast cancer. In a similar vein, a high (but somewhat moderated) value of 44 was recommended by Blanchard et al. (1996) in their study of severe accident and sexual assault victims.
In contrast, when the samples are composed of primary care patients, the recommended cutoffs tend to be lower. Indeed, the lowest cutoff score was recommended by Lang, Laffaye, Satz, Dresselhaus, and Stein (2003) , who reported that the most efficient values for female veterans in a primary care setting were in the range of 28 to 30. Likewise, Cook, Elhai, and Arean (2005) recommended a cutoff value of 37 when screening older adults in primary care.
The range of cutoff values makes it unclear how to apply the PCL to the screening of active duty samples-a population for which we were unable to find any PCL validation studies. In some ways, military personnel returning from combat may be considered high-risk because of their recent exposure to potentially traumatic events (see Hoge et al., 2004) ; however, the military screening process is conceptually comparable to primary care screening in that neither setting involves large percentages of individuals actively seeking mental health treatment at the time of screening. Thus, there is a clear need for further examination of the psychometric properties and cutoff scores of the PCL within active duty military screening settings.
Item Properties of the PC-PTSD and PCL Scoring algorithms for both the PC-PTSD and the PCL are typically based on the implicit assumption that each item contains equal information. For instance, a score of two positive responses on the PC-PTSD is made without regard to which specific two items are endorsed. The assumption is that any combination of two positive items carries equal predictive weight. With both the PC-PTSD and the PCL, however, it is likely that discriminate information varies among items. Therefore, we examined the item-level properties of both scales.
The examination of item properties serves two purposes. First, by identifying highly discriminating items it may be possible to produce a short scale with psychometric efficiency equal to the longer version's. With the PCL, Lang and Stein (2005) examined item-total correlations and correlations with cluster scores and showed that some items in the PCL provide more discriminate information than others (see also Blanchard et al., 1996) . Lang and Stein used this information to propose short versions of the PCL for use in primary care settings. In the military, a short version of the PCL would be valuable because the psychometric properties of the PC-PTSD items may change with frequent exposure to this scale. This is a concern because service members are experiencing multiple combat deployments and are repeatedly asked to complete the PC-PTSD. Therefore, it would be valuable to have an alternative short screen to use in lieu of the PC-PTSD. In addition, the full PCL adds to the length of surveys used in military surveillance research (Hoge et al., 2004; Hotopf et al., 2006) , and a shorter validated scale could reduce respondent burden.
The second reason why it is valuable to examine item properties of scales is that a systematic examination of response patterns may reveal potentially important theoretical or practical information that would not be captured by examining the scale as a whole. In this study, for instance, our examination of item properties for the PC-PTSD and PCL provides insight into soldiers' responses to items assessing avoidance after returning from combat.
Study Objectives
The purpose of the present research was to assess the diagnostic efficiency of the PC-PTSD and the PCL as screening tools in a sample of active duty soldiers recently returned from a combat deployment. A secondary goal was to examine the item properties of both the PC-PTSD and the PCL. The results are presented in two studies. The first study details the diagnostic efficiency of the PC-PTSD and PCL, and the second study examines item properties and identifies alternative screening instruments.
Study 1: Validating the PC-PTSD and PCL

Method
Participants. U.S. Army soldiers participating in a postdeployment mental health screen 3 months after returning from a year-long combat tour in Iraq were recruited for the study. Participant data were included in the study only if soldiers (a) provided informed consent to use their screening data for research purposes (724 out of 780), (b) completed all items in both the PCL and PC-PTSD (697 out of 724), and (c) were selected for a structured interview (352 out of 697). Column 1 of Table 1 provides demographic, PC-PTSD, and PCL details of the sample.
Procedure. Soldiers were assembled by units to participate in a postdeployment mental health screen. The screen was a prototype of the military's and Department of Defense's PostDeployment Health Reassessment program (see Bliese et al., 2004) . The screening was conducted in an aircraft hanger config-ured with a large area for completing screening instruments and private areas for interviews. Soldiers were informed that although participation in the screening program was a unit-level commanddirected event, the use of their data for the research purpose of improving the screening process was voluntary. Consent forms reiterating the research component of the study were provided, and soldiers were given the opportunity to discretely consent or to not consent so as to minimize any potential for coercion. The procedures, consent form, and protocol were approved by an institutional review board at the Walter Reed Army Institute of Research.
Soldiers were informed that screening would be conducted in two stages. In the first stage, soldiers would complete a paper-andpencil screening instrument. In the second stage, the screening instrument would be scored by staff members, and soldiers might be asked to participate in an interview. To reduce potential stigma associated with being selected for a secondary interview and as part of the validation procedure, we informed soldiers that approximately 25% of them would be selected for a secondary interview even if there was nothing on the primary screen suggesting a need for an interview. Individuals conducting the interviews were unaware of the results of the first-stage screen.
First-stage screen. The first-stage screening instrument assessed PTSD, depression, suicidal ideation, alcohol problems, relationship concerns, sleep problems, interest in counseling, anger, and risk of harm to others. The criteria for scoring positive and triggering a secondary interview were based on Bliese et al. (2004) . Specifically, interviews were triggered by (a) two or more "yes" responses on the PC-PTSD; (b) a response of more than half the days or nearly every day to any of the Items 1, 2, 5, or 7 on the Patient Health Questionnaire-Depression Scale (Spitzer, Kroenke, & Williams, 1999) ; (c) any response other than not at all to Item 9 (suicidal ideation) on the Patient Health QuestionnaireDepression scale; (d) two "yes" responses to two alcohol items developed by Brown, Leonard, Saunders, and Papasouliotis (2001) ; (e) endorsement of the item "Are you having marital or relationship problems?" and the response strongly disagree, disagree, or neutral to "Our relationship is strong"; (f) a response of at least 15 on an adapted version of the Morin sleep scale (Morin, 1993) ; (g) indicating a desire to speak to a counselor or chaplain; (h) responding sometimes, often, or very often one or more times to the items "Became so angry that you have broken things," "Was on the verge of losing control of your anger," or "Flew off the handle for no good reason"; and/or (i) a response of often or very often to the item "Felt you could not control your urge to harm others such as a unit member or friend."
Structured clinical interview. The secondary structured clinical interview was adapted from the Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) . The MINI provides a comprehensive diagnostic interview that can be administered in a short period of time-a requirement in a field setting where screening was conducted with large groups of soldiers. The MINI has been validated against the Structured Clinical Interview for DSM-III-R (SCID) and the Composite International Diagnostic Interview with good concordance (Sheehan et al. 1998 ). For instance, in diagnostic comparisons of the MINI and the SCID diagnosis for PTSD, Sheehan et al. (1998) reported sensitivity of .85, specificity of .96, positive predictive value (PPV) of .82, negative predictive value of .97, and kappa of .78. More recently, Jones et al. (2005) found high concordance between the MINI and the SCID and recommended the MINI as a shorter, standardized interview for Axis I diagnoses.
The PCL and PC-PTSD were validated against the results of the structured clinical PTSD assessment module from the MINI combined with the clinical interviewer's recommendation for further evaluation for PTSD. This further evaluation consisted of a referral to a mental health clinic for follow-up evaluation and possible treatment and was based on the interviewer's assessment of the individual's functioning and overall distress. This combination of MINI criteria and clinical interviewer referral to a mental health treatment facility constituted the "gold standard" of being positive for PTSD.
Two revisions were made to the MINI PTSD module. First, endorsement of the A2 criterion (an emotional response of fear, helplessness, or horror) was not required. This revision is based on a previous validation study (Bliese et al., 2004) where interviewers noted that many soldiers did not endorse A2 reactions but instead reported reactions such as "my training kicked in" or "I was angry" when they were asked how they responded to combat experiences. The exclusion of A2 is consistent with recommendations by Brunet et al. (2001) , who noted that criterion A2 should be broadened to include other possible responses such as anger or worry. The exclusion is also consistent with Brewin, Andrews, and Rose (2000) , who found that some individuals not reporting A2 otherwise meet criteria for PTSD. The second revision to the MINI PTSD module was the exclusion of the impairment question for PTSD. Only 6 soldiers who met full diagnostic criteria on the MINI endorsed the impairment item. The low endorsement rate may be a function of military culture and the screening context; nonetheless, requiring endorsement of this impairment item would likely underestimate PTSD rates (6 out of 780 or less than 1%). Although endorsement of the impairment item on the MINI was not required as part of the "gold standard," recall that the clinical interviewer's referral for further evaluation was based on assessment of functioning and distress, thereby serving as a proxy measure of impairment. Using these criteria, soldiers who met the MINI requirements for PTSD but who were not referred by an interviewer were not considered positive cases.
The structured interview was scripted, and clinical interviewers were instructed to follow the questions verbatim. The staff conducting the interviews were trained to reliability through training sessions that included an item-by-item review of the interview questions, practice sessions, and role plays. The staff were all trained in clinical interviewing and diagnostics. Interviewers included psychologists, one social worker, and military-enlisted behavioral health technicians who had completed the Army's advanced behavioral health training course prior to receiving the study-specific training.
During the study, staff participated in daily group discussions about the interviews and clarified any issues associated with the interview script. In addition, one investigator observed each of the interviewers multiple times and provided feedback to help ensure consistency. Interrater reliability was computed using kappa's statistic for the 18 cross-validated interviews. For the PTSD module, kappa's reliability was 1.00. (Note that with a larger number of cross-validation interviews, it is likely that some degree of disagreement would have emerged, so the perfect reliability may partially be a function of the small number of interviews).
Validation Analysis Approach
Generalized additive models (GAMs). GAMs with integrated smoothness estimation (Wood, 2004) were used to determine the relationship between PCL score and probability of being positive for PTSD. The GAM estimates a nonlinear response curve for the relationship between two variables. The specific algorithm identifies a curve showing the best-fit smoothed relationship between PCL score and probability of being positive on the PTSD criteria. GAMs are used in psychometric analysis to identify nonlinear inflection points as possible cutoff values (Santor & Coyne, 1997) . It was not possible to estimate the GAM on the PC-PTSD because the response options (0, 1, 2, 3, or 4) did not provide enough gradation.
Diagnostic efficiency. The diagnostic efficiency of a range of cutoff values was evaluated for both the PC-PTSD and PCL. Weighted estimates of sensitivity, specificity, PPV, and negative predictive value were calculated because the two-stage sampling strategy resulted in an oversampling of positive soldiers. Specifically, because nonsymptomatic soldiers were interviewed only when selected as random controls, the secondary interview population had a higher percentage of symptomatic soldiers than did the screened population as a whole. We conducted weighting using procedures detailed in Santor and Coyne (1997) . Specifically, the oversampled group of 198 soldiers (those initially positive on the primary screen) was weighted by a factor of 0.535 so that the 198 observations had the same weight as 106 observations (Santor & Coyne, 1997 We also examined patterns of sensitivity and specificity using receiver operating characteristic (ROC) curves. The area under the curve (AUC) was estimated as the summary of the test accuracy (Shapiro, 1999) . The AUC estimates were based on unweighted data. The bootstrap was used to estimate 95% confidence intervals of the AUC. Both nonparametric and bias-corrected 95% confidence interval estimates were calculated (Efron & Tibshirani, 1993) . Both types of the bootstrap provided nearly identical estimates. All models were estimated in the open-source language R (Version 2.2.0; R Development Core Team, 2006) .
Results
PC-PTSD validation.
As previously noted, GAMs were not estimated for the PC-PTSD due to the lack of response options. The validation of the PC-PTSD, therefore, begins with the weighted and unweighted diagnostic efficiency estimates in Table  2 . Notice that the sensitivity and specificity of the PC-PTSD is acceptable for cutoff values of two and three "yes" responses (two "yes" responses favoring sensitivity and three "yes" responses favoring specificity). Weighting has a minor impact, but it slightly improves the specificity. The top part of Figure 1 shows the ROC curve with an associated AUC value of .87. The 95% confidence intervals based on 10,000 bootstrap iterations were .79 and .92.
PCL validation. The GAM analysis was restricted to PCL values equal to or less than 60, as scores above 60 were uncommon. The left graph in Figure 2 provides the GAM results for the form of the relationship between the raw PCL score on the x-axis and the smoothed PCL score on the y-axis. The zero-point on the y-axis represents the mean of the PCL score. The smoothing parameter estimate of 1.90 indicates that the relationship between the raw PCL and the smoothed PCL values follows a negative accelerating curve. Specifically, a 1-point change in raw PCL score at the high end of the response options (Ͼ40) is associated with less of a change in the smoothed PCL score than is a 1-point change on the low end of the PCL (Ͻ30). The 95% confidence intervals (represented by the dotted lines flanking the curve) increase as the PCL increases due to the smaller number of individuals at the high range of the PCL. The graph on the right in Figure 2 illustrates the form of the relationship between the smoothed PCL value and the probability of being positive for PTSD. The sharpest rise occurs approximately between PCL values of 30 and 42. Table 3 provides diagnostic efficiency values from the weighted model. The PCL performs well in the cutoff range between 26 and 34 in terms of maintaining sensitivity and specificity values above .70. The bottom graph in Figure 1 shows the ROC curve based on the unweighted data with an associated AUC of .88. The 95% confidence intervals based on 10,000 bootstrap iterations were .80 and .93. Taking into account the various measures of diagnostic efficiency, the PCL performed best in the range of 30 to 34.
Study 2: Item Characteristics of the PC-PTSD and PCL
Method
Participants. Interview data are not required to examine PC-PTSD and PCL item characteristics. Therefore, the examination of PC-PTSD item characteristics was based on the complete screening sample of 697 from Study 1 (352 of whom were interviewed plus 345 who were not). The demographic characteristics of this sample are provided in the second column of Table 1 .
Procedure. To increase generalizability, the examination of PCL item characteristics was based on an independent sample of 3,812 soldiers (of whom 3,493 provided complete PCL data) surveyed 3 months after returning from Iraq as part of a larger surveillance survey. Demographics of the sample are provided in column three of Table 1 . The sample was randomly divided into two cross-validation samples of 1,747 and 1,746. Details on the surveillance sample are provided in Hoge et al. (2004) ; however, it is important to note that the survey was anonymous and was not linked to an interview or health care referral. PC-PTSD items were not included in this sample.
Analysis Approach
Item response theory (IRT) was used to examine item characteristics of both the PC-PTSD and the PCL. Both one-and two-parameter IRT models for dichotomous outcomes were estimated for the PC-PTSD (Reise & Waller, 2002) . The one-parameter model provides information about item difficulty-the estimated level of the latent PTSD construct needed to endorse an item. The two-parameter model provides information about both item difficulty and item discrimination. Steep curves indicate clear differentiation at the item-specific level of difficulty. The bootstrap was used to examine IRT parameter variability and statistical significance. Samejima's (1969) graded response IRT model was used to examine PCL items, as these items have multiple response options (not at all, a little bit, moderately, quite a bit, and extremely). On the PCL, items with the highest information were selected as candidates for a shortened scale. The two cross-validation samples were used to check for consistency in item information. The complexity of the specific IRT model, the use of two crossvalidation samples, and the high number of PCL items made it prohibitive to bootstrap model parameters.
The results of the item characteristic analyses for the PC-PTSD and the PCL were subsequently used to test alternative screening options. The diagnostic efficiency of alternative versions was examined using the interview sample of 352 from Study 1. Figure 3 show the item characteristic curves for both the one-parameter IRT model (on the left) and the two-parameter IRT model (on the right). The graph on the left reveals that Items 1 and 3 have low difficulty relative to Items 2 and 4. Specifically, individuals above the mean with a latent PTSD value of 1 have approximately a 50% probability of endorsing Items 1 and 3 ("Have had nightmares about it [the experience] or thought about it when you did not want to" and "Were constantly on guard, watchful, or easily startled," respectively). In contrast, individuals with a latent PTSD value of 1 have approximately a 25% probability of endorsing Items 2 and 4 ("Tried hard not to think about it [the experience] or went out of your way to avoid situations that remind you of it" and "Felt numb or detached from others, activities, or your surroundings," respectively). Estimates and confidence intervals based on 10,000 bootstrap models revealed that the difficulty estimates for Item 2 (1.34 [1.18, 1.51]) and Item 4 (1.40 [1.24, 1.57]) were significantly higher than the estimates for Item 1 (1.00 [0.87, 1.14]) and for Item 3 (0.94 [0.81, 1.08]).
Results
PC-PTSD. The top two graphs in
The graph on the right in Figure 3 shows that Item 2 has a steep discrimination curve in conjunction with high difficulty, suggesting it may be particularly efficient at differentiating individuals with moderate PTSD levels from those with elevated PTSD levels. Based on 10,000 bootstraps, the Item 2 estimate (3.82 [2.70, 5.63 3.26 [2.38, 4.73] ). On the basis of the validation sample from Study 1, we used Item 2 as a single-item screen, and it was associated with a sensitivity of .80 and a specificity of .84 (unweighted). The sensitivity of .80 is higher than the sensitivity associated with three "yes" responses, whereas the specificity of .84 is higher than the specificity associated with two "yes" responses, thereby providing an alternative between response cutoffs of two and three.
PCL. The graded-response model IRT analyses of the first crossvalidation sample of 1,747 soldiers and the replication with the second sample of 1,746 soldiers identified the following four PCL items that displayed high information relative to the other items:
Item 1: "Repeated disturbing memories, thoughts, or images of the stressful experience." Item 5: "Having physical reactions (like heart pounding, trouble breathing, sweating) when something reminded you of the stressful experience." Item 7: "Avoiding activities or situations because they reminded you of the stressful experience." Item 15: "Having difficulty concentrating."
Item information curves for the four items from the crossvalidation sample (along with an item with low information for reference, Item 8 ("Trouble remembering important parts of the stressful experience"), are provided in the bottom part of Figure 3 . Notice that all items provide information primarily in the positive portion of the latent PTSD variable (above zero), indicating that the items provide information to help differentiate those with slightly higher than average PTSD levels from those with moderately high or high PTSD levels.
The diagnostic efficiency of using these four items as a scale was examined in the Study 1 sample. GAM predictions (not shown) followed a generally positive linear pattern with a slight slope increase associated with scores of 6 and 7 and leveling off Table 4 . In the range of 6 to 7 (where the measures of diagnostic efficiency perform best), the weighted estimates provided slightly higher values of specificity. The AUC associated with the ROC curves (not shown) is .87 with a 95% confidence interval of .80 to .91. A final analysis examined the diagnostic efficiency of Item 7 (the PCL item with the most information) to evaluate its use as a potential single-item screen. Results revealed that endorsement of any option other than not at all performed reasonably well as a screen and was associated with a sensitivity of .71 and a specificity of .86 (unweighted). Requiring at least a moderate response reduced sensitivity (.54) but increased specificity (.96).
Discussion
The results of the study demonstrated that both the PC-PTSD and the PCL performed well as clinical screening instruments for PTSD in an active duty military population returning from combat. As assessed by the AUC, the overall accuracy of the two instruments was virtually identical even though the PC-PTSD is composed of four yes-no questions and the PCL is composed of 17 items with five response options per item.
PC-PTSD Validation
An examination of specific cutoff values revealed that the PC-PTSD has reasonable sensitivity and specificity with either two or three "yes" responses. The cutoff of three "yes" responses provided a high degree of specificity (near .90) while maintaining an acceptable level of sensitivity (above .70). Therefore, this option may be preferable in large-scale screening efforts particularly when other dimensions such as depression and alcohol problems are assessed (see Wright et al., in press, for details on how assessing and interviewing for multiple dimensions creates highly sensitive screening programs).
PCL Validation
In the context of screening soldiers postcombat, the PCL performs well using a cutoff value of 30 to 34. These values maintain high levels of specificity (at or near .90) while also maintaining sensitivity values above .70. This cutoff range is below the values of 44 and 50 identified by Blanchard et al. (1996) and Weathers et al. (1993) , respectively. Although these low cutoff values might seem sample-specific, recall that Lang et al. (2003) also found diagnostic efficiency to be highest in the range of 28 to 30 for female veterans in a primary care setting. Taken together, the results suggest that when the PCL is used in primary care settings, cutoff values lower than 44 appear to provide optimal diagnostic efficiency.
The low PCL values in the current study have implications for recommending PCL cutoff values in different contexts. As previously noted, the PCL with a cutoff of 50 is used in military settings to measure PTSD prevalence in large-scale surveillance studies (Hoge et al., 2004; Hotopf et al., 2006) . The use of this high PCL cutoff value is reasonable in this context because it maximizes specificity and PPV to more accurately estimate disease prevalence in the population. The current study demonstrates that in settings where the PCL is being used to screen individuals clinically, PCL scores tend to be lower than in surveillance research. Specifically, in Table 1 , the reported mean PCL score for the surveillance sample was over 10 points higher than the mean score for the complete screening sample.
The fact that this large difference is evident even though the two military samples were comparable in terms of demographics, combat experiences, and timing of postcombat assessment suggests that data collection procedures influence scale response levels. In the case of the surveillance sample, the survey was anonymous and did not result in health care referrals. In contrast, screening surveys contained personally identifying information and soldiers knew that high scores were likely to result in a clinical interview and a possible referral for mental health evaluation or treatment. Although speculative, it is reasonable to conclude that these mean differences are at least partially a function of the stigma associated with admitting mental health problems and seeking mental health care (Hoge et al., 2004) . In the context of screening, concerns related to stigma may lead to an underreporting of symptoms. In contrast, the risk of being identified as needing mental health care in anonymous surveillance studies is negligible, so there would be little motivation to underreport symptoms. It is also possible that concerns about stigma explain why recommended PCL cutoff values in primary care settings tend to be lower than recommended PCL cutoff values in mental health settings. When screening for PTSD in mental health settings, individuals would presumably have low stigma-related concerns about being identified as needing mental health care because they are already seeking mental health care. In contrast, when screening for PTSD in primary care settings, stigma associated with admitting mental health problems and seeking mental health care may lead to underreporting of symptoms. In this latter case, relatively low PCL cutoff scores would be needed to maintain optimal psychometric efficiency.
Although it seems likely that concerns about stigma play a role in both military screening and screening in primary care settings, the results of this study highlight that different cutoff scores need to be applied to different samples. A high specificity score of 50 may be a reasonable cutoff value for a treatment-seeking population in a mental health setting or in an anonymous populationbased epidemiological survey, but is too high a cutoff value when screening in a primary care or a postdeployment setting. Lower scores may be particularly important when the goals of screening are being used to refer non-treatment-seeking individuals for further mental health evaluation as in the case of postdeployment screening. In this context, low PCL cutoffs with high sensitivity are clearly optimal.
Item Characteristics of the PCL and PC-PTSD
A second goal of the current study was to examine the item characteristics of both the PC-PTSD and the PCL. The IRT results for the PC-PTSD indicated that the four items differed in both difficulty and discrimination. Item 2, in particular, showed a low probability of being endorsed unless the individual had relatively high levels of PTSD, in addition to having a steep discrimination curve. Based on the IRT results, Item 2 was examined as a single-item screen in the validation sample. Results revealed that Question 2 performed roughly between the diagnostic efficiency of two and three "yes" responses on the PC-PTSD, providing an alternative in settings where the criteria of two "yes" responses has too low specificity while the criteria of three "yes" responses has too low sensitivity.
The examination of PCL item characteristics identified four high-information items that replicated across two subsamples. There are two points worth noting about these items. First, at least one item was from each of the three PTSD domains: reexperiencing (Items 1 and 5), avoidance (Item 7), and increased arousal (Item 15). The second noteworthy finding related to the four-item version is that the items show consistency with items identified by Lang and Stein (2005) in their shortened version of the same scale. Lang and Stein's four-item version contains Items 1 and 7, and their six-item version contains Items 1, 7, and 15.
When the IRT results from the independent sample were used to evaluate a four-item version of the PCL, the resulting AUC estimate was within the 95% confidence intervals of both the PC-PTSD and the full PCL, suggesting that the 4-item version of the PCL had an accuracy estimate no different than that of the PC-PTSD and full PCL. A value of 7 was a reasonable cutoff for the four-item version. Although there is no clear advantage to the four-item PCL versus the four-item PC-PTSD on the basis of the results, it may nonetheless prove to be useful to have alternative short versions of PTSD screens available in military screening settings to ameliorate potential problems with overexposure to the PC-PTSD. In addition, shorter validated scales may be useful in surveillance settings where issues of survey length and respondent burden are concerns. In a surveillance setting, however, we would recommend using a higher cutoff value to maximize PPV. For instance a cutoff of 12 or above has a PPV value of .63, which is nearly double the PPV value of .33 for a cutoff of 7. Perhaps as importantly, a cutoff of 12 identifies 19 positive cases, which closely mirrors the 18 cases that were identified using the full PCL and a cutoff of 50.
Importance of Avoidance
Although we made no a priori hypotheses regarding which items would be most useful in screening for PTSD in soldiers returning from combat, our IRT analyses found that two items related to avoidant behavior provided the most information. Indeed, each of these items alone provided a reasonable screen for PTSD. Although avoidance in the immediate period following a traumatic event may be a normal coping strategy, the use of avoidance at later time points appears to increase the risk of developing PTSD (see Bryant & Harvey, 2000; Marshall et al., 2006) . Thus, avoidance items appear particularly valuable and should be included in any screening of soldiers postcombat. This recommendation is highlighted in part because clinicians may ignore avoidance symptoms when diagnosing PTSD in veterans (McFall, Murburg, Smith, & Jensen, 1991) .
Limitations
Although this study is the first to examine the diagnostic efficiency of the PC-PTSD and the PCL in an active duty sample, there are at least two limitations. First, the validation sample was predominately male. The recommended screening cutoff values, therefore, may not necessarily generalize to female service members. Second, although considerable effort was devoted to standardizing the gold standard criterion, the practical logistics limited the number of reliability checks and relied on a more concise PTSD interview (the MINI) than that used in other validation studies. Nonetheless, the MINI appears to provide an acceptable alternative, and the reliability checks that were conducted indicated concordance.
Summary
Ideally, screening can be integrated into a comprehensive system of support designed for individuals in high-risk occupations who are likely to develop PTSD. This study shows that both the PC-PTSD and PCL can be useful postdeployment screening tools for identifying soldiers with PTSD symptoms. The study also adds to a body of research suggesting that cutoff values of 50 on the PCL may be too high in primary screening settings and identifies a subset of items on the PCL with good discriminate properties. Finally, the study suggests that the avoidant dimension of PTSD should be emphasized in screening military personnel at postdeployment. By using short, easy to administer, and valid PTSD measures, psychological screening can identify those who may benefit from early intervention and thereby facilitate mental health care delivery. Note. PCL ϭ Posttraumatic Stress Disorder Checklist; PPV ϭ positive predictive value; NPV ϭ negative predictive value.
